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March 7 , 1989

t{r. Peter A. Rutledge, Chief
Division of Federal Programs
0f f i ce of Surf ace Mining
Brooks Towers
1 02 0 Fifteenth St reet
Denver, Colorado 80202

Dea tledge:

Re : S-Lat e- De c i-sie:L Dae.unsrt--au-d*TeShi-L a-11rr-a 1ys i-s.

Gerr_lul Coal-Ca$pany-. Ine----Cr
Folde r #2 . Eme ry County, -U!ah

Enclosed is Utah's Decision Docunent and Technical Analysis for
the proposed underground lease addition to the Crandall Canyon
Mine, Genwal Coal Company is proposing to add one new federal lease
to the already permitted area at the Crandall Canyon Mine. The
total area of the proposed lease addition is 256'49 acree.

Since this proposed addition will be nined as an underground
extension of the existing nine no nen surface distutbance will
occur, and the Division has done an abbreviated Technical Analysis,
analyzing compliance with only those sections of the Performance
standards which are pertinent to the applicant's proposal'

The Division has found that, with the addition of three
stipulations, the applicant's proposal is adequate to comply with
the reguirements of the Utah progran and SMCRA ' lJe request that you
concur with this assessment and expediently forward the package to
Washington for approval ,

an equal opportunitY emPloYer
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If you have any questions, please contact Susan Linner, Permit
Supervi sor , of my staff .

Best

Dianne R. Nielson
Di rector

c1
Enclosure
cc : A. King, Genwal

B Team
BT45 I L84-185
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ADI'IINI STRATIVE OVERVIEW

Genwal Coal Company, Inc .

Crandall Canyon I'tine
New Lease

ACr/01"5/032
Emery County, Utah

March 7 , 1989

BACKGROI'ND

Genwal Coal Conpany, Inc. (Genwal) has progosed to add an
underground lease to itg currently approved pernit area for the
Crandall Canyon Mine ,

The Mining and Reclarnation Plan for the Crandall Canyon Mine,
Tract 1, r'ras approved by the Office of Surface Mining in Novenber
of 1982 and by the Division of 0i1, Gas, and Mining (D0GM) on May
13, 1983. The originally approved l,lRP consisted of an 80 acre
federal lease (SL-052648, Tract 1), a 1.5 acre u.S. Forest Service
special use area, and a 1.7 acre fee lease. 0n February 12, 7987
Genwal was issued a pernit from DOGM to add Tract 2 of Lease
SL-062648 to the pernit area, containing 75.23 acres, DoGM is
currently conducting a permit renewal review for Tracts 1 and 2 in
accord with the pernit renewal requirenents of the Utah State
Program.

fn Decenber of 1986, Genwal was issued federal lease U-54762,
containing 256.49 acres. In February of 1988, Genwal subnitted a
new MRP docunent in partial fulfilfunent of reguirements for pernit
renewal . This new MRP contained information pertaining to the
addition of lease U-54762 to the permit area'

Currently the Crandall Canyon Mine consists of room and pillar
operations in the Eiawatha seam. Theee practices will continue into
the new lease area. An upper seam, the Blind Canyon seam, ie not
nineable in the existing permit area, If it is deternined that this
sean ie econonical to nine in the new lease area, plans will be
developed for nining it. Lease U-54762 contains approxinately 2,5
nillion tons of coal in place, of which it is eetinated that 1.5
nillion is recoverable.
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ANALYSIS

No additional surface disturbance ie proposed in relation to the
addition of this lease to the perr4it area, This Technical Analysie
(TA) addresses specifically effects related to the underground
nining of Lease U-54762, It is DOGM's opinion that the sections
addressed in the following TA differ significantly frorn the nining
and reclamation practices and procedures which were approved in the
current permit. Those sectione of the rulee not addressed here were
deternined to be in cornpJ.iance with the approved MRP and have been
addressed in previous TAt s,

Two specific issues were raised and resolved during the review
of this proposed permitting action. The first consisted of a
potential irnpact on a historic eagle nest which lies above the coal
1ease. Genwal proposed to undermine this area. The Utah Division
of t'ri1dlife Resources (DtrR) objected, due to the potential for cliff
spa11ing, caused by subsidence, Genwal hae comrnitted to leave
barrier pillars around the nest if nonitoring of the nest shows it
to be active at the tirne of retreat nining. DtrR and the U,S. Fish &
SJildlife Service have accepted this plan (see lettere attached to
TA).

The second issue involved potential subeidence of the escarpnent
in Euntington Canyon. Concerns were raised by the U,S, Forest
Service (USFS) due to the fact that no e:qrloration of seam V-54762
has been done, and the depth and thickness of the coal searn is
uncertain. The USrS reguested that the Bureau of Land Managenent
(BLU) assess the potential for escarpment failure in Euntington
Canyon due to nining of this lease. In a letter dated Januaty 27,
1989 (attached to the TA) the BLM concluded that the proposed nining
would not cause slope or escarpment failure. The USFS has accepted
this and approved the URP, with the contingency that frequent
nonitoring is done (see Stipulation IIMC 817.126 - (1) -DD).

RECOMI,IENDATION

Genwal hag demonstrated that nining of the new leage can be done
in conformance with the Surface Mining Control and Reclanation Act,
and the corresponding Utah Act and Perfornance Standards. The
Bureau of Land l,Ianagenent has approved the nining plan for the new
federal 1ease, A11 issues raised during the review process have
been reeolved or will be attached as stipul,ations to the permit
approval . No issues nere raised during the public corment period,
It is therefore reconmended that approval be given for addition of
lease U-54762. to the currently approved pernit area, with the
stipulations as delineated in this Decision Docunent,



PER}IITTING CHRONOLOGY

Genwal Coal Conpany, Inc.
Crandall Canyon Mine

Nen Lease
AC'r10L51032

Enery County, Utah

March 7, 1989

zlfil9g Genwal Coal Conpany, Inc. (Genwal) subnits updated
ltining and Reclanation Plan (MRP), including plane
for incorporation of Lease V-547 62 into the permit
area.

513188 Division of 0i1, Gas and Mining (D0GM) sends
Genwal deficiency review, including deficiencies
regarding new lease '

8lL5l88 Genwal subnits additional infornation.
918188

L0126188 DOGM deternines MRP to be apparently conplete.

10/31/83 DOGM forwards notice of a complete pernit
application to all other interested agencies,

L0125-LLll5l88 Genwal publishes notice of a complete plan and
intent to add Lease U-54752 to the pernit area
weekly for four consecutive weeks in the Price Sun
Advocate.

L212,5,7 and
28188 Genwal submits additional infornation to address

technical deficiencies in the MRP.

LZI]-S 188 Public comment period ends with no commentg
received.

318189 DoGM forwards State Decision Document and
Technical Analysis to Office of Surface Mining
Reclanation and Enforcement for concurrence and
secretarial signature.
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MINE PLAN INFORI4ATIBN

Mi ne Name:
Operator:

era n dq I l__tanrex._ lLule_
Genwal Coal Comnanv

State I D: Ae I/01 5/03_2
County: Emery - _

Posi tion: E_t_n_e Manager
Control I ed By: Nevada_Ele_ctf: c lnvesttttent- Co.
Contact Person(s): ffi
Telephone:: 687_9813

New/Exi sti ng: both Mi ni ng Method: Underqround-room and pi I I ar

Federal Lease No(s). : U-547621L-Q62648
Legal Description(s): __U=5{162L_I=j_5.S.. L. 7E. Sectlon 3ll. SE 1_/4 SE l/4.
fution 3z: S l-l2- $hl l./ffi .I-on 5: .* . --
Lots ?. 3. and 8:_511002648: T. '!65., R. 7E. Sectign 5: Sl^l l/4 Nl^l l/4. Lot 4.
Section 6: SE 114 NE 114. Lot I

State Lease No(s).: NA

Legal Description(s):

Other Leases (identify): NA

Legal Description(s):

Ownership Data:

Exi sti ng Proposed Total Life
Surface Resource_s (.ac.r.es) Permit Area Permit.-.Afea. 0f Mine Area

Federal
State
Pr i vate
0ther
TOTAL

Coal Owrrctship (acres) :

Federal
State
Pr i vate
0ther
TOTAL

r 52.73 256.49 - 414.2?-

1.7 1.7

r 59-4=3 _ _256 . 49 4l5.. 9_e

I 55 . 23 _ _25_6_-49_ 411 .72

155.23 256.49. 411 .72



t *Not appl i cabl e as thi s i s recl amation only.
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Tota I
Total

Recoverabl e

eeserves (l98ll Reserves (l98l)

2.9 million 1.75 milllon

Date:

Feb.12. 1987

Coal Resource Data

Federal
State
Pr i vate
0ther
TOTAL 2.9 million 1.75 milliqn-_

Recoverab I e
Re s erve_.Data Name Th i ckne s s Depth

H i awatha 7' max. __ 400', _- _Seam
Seam
Seam
Seam
Seam

, Seam
I

'l

I

Mi ne Li fe : J-2_ v_e-atE

Average Annua I Produc t i on : 
-3-.60.000 

Percent Recovery : 607"

Date Projected Annual Rate Reached: UnKno_tn
Date Production Begins: 1983 Date Production Ends: 1994
Reserves Recoverabl e By: ( I ) Surface Mi ni ng:

(Z)Underground Mi ni ng: XX
Reserves Lost Through Management Decisions: NA

Coal Market: Unknown

t4odj_f j cat i ons that have been approyed :

Tract 2 Permit Annroval
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FINDINGS

Genwal Coal Company, Inc .

C randal-1 Canyon Mine
New Lease

ACr/0r.51032
Emery County, Utah

I"Iarch 7, l-989

The revi s ed pJ-an and the permit appl icat ion are accurate
and complete and all requi rements of the Surf ace l,Iining
Control and Reclamation Act (the "Act"), and the approved
Utah State Program have been complied with (tntC 786.19ta)).

No additional surface reclamation is required since the
additional permit area will be mined as an underground
extension of the existing mine. There will be no new
surface facifities.
The assessment of the probable cumulative impacts of aLl
anticipated coal mining and reclarnation activities in the
general area on the hydrologic balance has been made by the
regulatory author ity . The I{ining and Reclamat ion Plan
(I'IRP) proposed under the application has been designed to
prevent damage to the hydrologic balance in the permit area
and in associated off-site areas (IftIC 786.19 tc) and UCA
40-10-11 {2}{c} ) ( See Cumulative Hydrologic Impact Analys is
( CIIIA) f ol lowing thi s Find ings Document ) .

The proposed lands to be included within the permit area
are:

a. not included within an area designated
unsuitable for underground coal mining
operat ions (MRP, p . 2-7 ) ;

b . not r^rithin an area under study f or des ignated
lands unsuitable for underground coal mining
operations (I'IRP, p. Z-7);

c. not on any lands subject to the prohibitions
or limitations of 30 CFR 761.11 {a} (national
parks, €tc.),761.11 {f} (public buildingS,
etc , ) and 761 . 11 {g} ( cemeter ies )
(HRP, p. 2-6);

2.

3.

4
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d. within 100 feet of a public road, however a
hear ing was hel-d as requi red in June of 1981
(I'IRP, p. ?-6) ;

e. not within 300 feet of any occupied dwelling
(MRP, p . 2-6 ) (ultc 786 . 19 td) ) .

The regulatory authority's issuance of a permit is in
compliance with the National Historic Preservation Act
and implementir,.g regulations (36 CFR 800) (IIMC 786.19
{e}). See attached letter from State Historic
Preservation Officer (SHP0) Aated November 28, 1988.

6 . The appl i cant has the J-egal r i ght to ente r and compL et e
mining activities in the new lease area through a federaL
coal lease agreement (LIMC 786 . 19 {f } ) .

A 510(c) report has been run on the Applicant Violator
System (AVS ) , whi ch shows that : pr ior violat ions of
appl i cable laurs and regulations have been cor rected ;

neither Genwal Coal C0mpany, Inc, or its parent company
are del inquent in payment of f ees f or the Abandoned lrline
Reclamation Fund; and the applicant does not control and
has not controlled mining operations with demonstrated
patt e rn of r+i L 1f ul vi olat i ons of the Act of such nature ,
duration, and with such resulting irreparable damage to
the environment as to indicate an intent not to compLy
with the provisions of the Act (UMC 786.19 {e}th}{i})
(See 0SMRE Relatedness Report, attached to TA).

Underground mining operations to be performed under the
permit will not be inconsistent with other operations
anticipated to be perforrned in areas adjacent to the
proposed permit area. The cLosest operatittg mine is the
Bear Canyon Mine.

The applicant has posted a surety bond for the Crandall

8.

9.
Canyon t{ine i n the amount of $ 13 6 ,7 ?9
surety will be required, since there
surface disturbance proposed (tIltC 786

. 00 . No addit ional
is no additionaL
.le {k}).

10 No lands designated as prime farmlands or alluvial valley
floors occur on the permit area (UMC 786.19 {1}) (See MRP
Items 8-?, 8-3, )



Page 3
Findings
Genwal Coal Company
Harch 7 , 1989

11.

L2.

13.

14.

15

The proposed postrnining land-use of the permit area is
the same as the pre-mining land use and has been approved
by the regulatory authority and the surface land
management agency (tntC 786 . l-9 {m} ) .

The regulatory authority has made all specific approvals
required by the Act, the Cooperative Agreement and the
Federal Lands Program (Ul{C 786.19{n} ) .

The proposed operation will not affect the continued
existence of any threatened or endangered species or
result in the destruction or adverse modification of
their critical habits (UMC 786.19 {o}) (See I'IRP p. 10-5).

All procedures for public participation required by the
Act, and the approved Utah State Program have been
complied with (UI'IC 786,11- .15 ) .

No existing structures will be used in conjunction with
mining of the underground lease additions, other than
those constructed in compliance with the performance
standards and subchapter K under the existing permit
(uHC 7 86. 21 ) .

r'1//
IAt^,r,- ( ,- '),.,-ni^ 

--Permit Supervisor

Resource Development and
Reclamation Program

ociate Di r ector ,



CUI{ULATIVE HYDROLOGIC IMPACT ASSESSHENT

Genwal Coal Company
Crandall Canyon I{ine

ACr/0151032
Emery County, Utah

March J , 1989

L Introduction

This report is to provide a Cumulative Hydrologic Impact
Assessment (CHIA) for Genwal Coal Company's Crandall Canyon Mine
located in Emery County, Utah, The material provided in this
report evaluates the probable cumulative inpacts of anticipated
coal mining and assesses the operation procedures proposed under
the application to ensure they are designed to prevent damage to
the hydrologic balance within and outside the proposed mine plan
area. This report complies with federaL legislation passed under
the Surf ac e I'Iining Cont rol and Rec lamat i on Act ( SMCRA ) and
subsequent Utah and federal regulatory programs under UI'IC
786.19(c) and 30 CFR 784.14(f), respectively.

Genwal Coal Company' s Crandall Canyon I'Iine i s located aLong
the eastern margin of the Wasatch Plateau Coal Field approximately
15 mil,es west of Huntington, Utah (Figure 1). The eastern margin
of the Wasatch Plateau forms a rugged escarpment that overlooks
CastLe Valley and the San Rafael Swell to the east. Elevations
aLong the eastern escarpment of the l,Iasatch Plateau range from
approximately 6,500 to over 9,000 feet.

0utcropping rocks of the Wasatch Plateau Coal Field range from
Upper Cretaceous to Quaternary in age. The rock record refLects
an overall regressive sequence from marine (Mancos Shale) through
littoral and lagoonal (Blackhawk Formation) to fluvial (Castlegate
Sandstone, Price River Formation and North Horn Formation) and
lacustr ine (Flagstaff Format ion) depos it ional envi ronments .

Oscillating depos itional envi ronments r.rithin the overall
regress ive trend are represented by lithologies within the
Blackhawk Formation, The major coal-bearing unit within the
Wasatch Plateau Coal Field is the Blackhawk Formation.

Precipitation varies from 40 inches at higher elevations to
1ess than 10 inches at lower elevations, The Wasatch Pl-ateau may
be classified as semiarid to subhumid.





(3)

Vegetation varies fronr the Sagebrush/Grass connunity type at
lower elevations to the Douglas Fir/Aspen conmunity at higher
elevations. Other vegetative coranunities include Mountain Brush,
Pinyon-Juniper, Pinyon-Juniper/Sagebrush and Riparian, These
connunities are prinarily used for wildlife habitat and livestock
grazlng.

Crandall Creek which flows past the Crandall Canyon Mine is a
perennial tributary to Huntington Creek which is a tributary to the
San Rafael River, The upper drainage of lluntington Creek
enconpasses about 200 sguare uriles of nountainous country in the
Wasatch Plateau. About 90 percent of the area ie higher than 8,000
feet, The average channel gradient along Euntington Creek is about
100 feet per nile. The lower reaches of the tributaries to
Eunt ington Creek typically have surface relief between the stream
channels and tops of adjacent canyon walls of 2,000 feet or nore.

IL Cumulative Inpact Area (CfA)

figure 2 delineates the curlent (SL-062648) and proposed
<U-54762) Leases for the Crandall Canyon Mine operations as well as
the CfA. The CIA includes the Crandall Canyon drainage and a
portion of Euntington Creek, The CIA boundary is defined on the
north by an unnaned canyon between Crandall and Blind Canyons and
the drainage divide that eeparates those canyons, to the gouth and
west by the Crandall Canyon drainage divide and on the east by
Eunt ington Creek. The CIA encottrpasses approxirnateLy 4,290 acres.

III. Scope of Mining

Eistorically, nining was conducted near this site from Novenber
of 1939 to September of 1955. Mining in Tract 1 by Genwal Coal
Company began in 1983.

Genwal Coal Conpany currently controls approxinately 158 acres
in Euntington Canyon in Emery County, Utah (eee Figure 3). tease
SL-062648 was mined in seguence as Tracts 1 (southern half) and 2
(northern half). Lease SL-062648 contained approxinately 400,000
tons of recoverable coal . Of the recoverable coal available,
170,000 tons has been nined for advance work and 230,000 tons will
be nined on final retreat. Lease V-54762 contains approximate1-y 2,5
nillion tons in place of which 1.5 million tons is recoverable.

Access to the Lease U-54762 will be gained by extending the
existing North Main entries into the new permit area. The sarne
surface facilities established for Lease SL-062648 will be used for
Lease U-54762.

The current nethod of room and pillar mining in use for Lease
SL-062648 will be continued throughout Lease U-54762. Pillars will
be removed upon abandonment of sections. 0vera11, an
advance-retreat nining systen is projected for the nine.
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The pernrit area is cornprised of coal l-ands leased by Genwal Coal
Conpany fron the United States Bureau of Land Managenent, under
leases SL-052648 and U-54762. The surface lands are controlled by
the United States Forest Service, Manti-LaSal National forest and
Beaver Creek Coal Conpany.

The reserves within the permit area are proposed for mining
through 1994, however, access will be rnaintained through this perrnit
area until all future reserves to the northwest and lrest are nined,
Presently, Genwal Coal Company holds no further leases. Genwal has
indicated an interest for coal leserves weet of Lease U-54762 in the
south one-forth of Section 31,

IV. Study Area

A. Geology

The formations exposed in the Wasatch Plateau are Tertiary
and Cretaceous-aged sedimentary units (Figure 4). These fornationg
are of both continental and narine origin and are conprised
principally of shale and sandstone. Siltstone, nudstone and
limestone occur in lesser amounts. The forrnations in the Wasatch
Plateau area generally dip one to three degreeg westward off the
srest flank of the San Rafael SweLl. Regional dips are interrupted
by principally east trending fold axes, and principally north
trending fault axes .

Stratigraphic units outcropping nithin the study area include,
from oldest to youngest, the l,[asuk Shale Member of the ]tancos Shale,
Starpoint Sandstone, Blackhawk Formation, Castlegate Sandstone,
Price River Fornation, North Horn Formation and Quaternarydeposits. Lithologic descriptions and unit thickneases are shown in
Figure 3.

The Eiawatha Coal Searn, which is the coal sean to be nined in
the new lease area, occurs at the bage of the Blackhawk Formation.
The Eianatha Coal Seam has been nrined in the Tract I and Tract 2
areas and is exposed at an apploxinate elevation of 7900 feet,
Maxinun overburden is approximately 1500 feet in the northwest
corner of the Tract 2 Lease erith an average overburden of
approrirnately 800-900 feet. The entire pernit area is underlain by
the Starpoint Sandstone.
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B. Topography and Precipitation

Topography in the area is generally very steep and rugged
with elevations ranging fron approxinately 7,200 feet to over 10,000
feet above sea leve1 . Slopes vary fron vertical cliffs to less than
2 percent, The CIA is characterized by Crandall Canyon Creek, which
originates above 10,000 feet and drains east into Euntington Creek.
The CIA aLso includea an unnatned epheneral drainage to the west of
the pernit area that also drains to the east into Euntington Creek.

Precipitation in the tlasatch Plateau ranges fron 10 inches to 40
inches annually. Average annual precipitation in the CIA ie
approxinately 20 inches (Sinone 1984).

C. Vegetation

There are five vegetative communities in the CIA including
Sagebrush, Mountain Shrub /Gras sland , Mixed Mountain Shrub,
Conifer/Aspen and Spruce/Fir. Aspen are found on the north facing
south slopes and higher up oD the north slopes, on ridge tops.
Spruce/Fir is also found on the north slopes and appears to be tied
to both a noister site as weLL as areas with less sunlight. Mixed
Mountain Shrub and Mountain Shrub/Grassland appea! to be
transitional and are predominant on the open exposed ridges at
approxinately mid-slope. The Sagebrush connunity follows prirnarily
along the ridges and is more than likely clinax in nature to the
shrub grass associations.

V. Eydrologic Resources

A. Ground l,later

The ground water regime within the CIA is dependent upon
geologic and climatic paraneters that establish systens of recharge,
movenent and discharge,

Snowmelt at higher elevations provides nost of the ground water
recharge, particularly where perneable lithologies or faults/
fractures are exposed at the eurface. Vertical nigration of ground
water occurs through perneable rock units and/or along zones of
faulting and fracturing. Lateral nigration initiates when ground
lrater encounters imperneable rocks and continuee until either the
land surface is intersected (and spring discharge occurs) or other
perrneable lithologies or zones are encountered that a11ow further
vertical f low.



(e)

A seep and spring survey conducted by Earthfax Engineering in
June and October of 1985 provided an indication of spring and seep
locations (Figure 5 ) , geologic conditions including lithologic and
structural controls and the geologic formation from which the
seepage issued. Flow rates, use and field characteristics were
analyzed. Water samples were collected where sufficient flows were
present.

Regional ground water conditions were determined from a review
of available literature .

Six formations outcrop in and adjacent to the mine area,
According to Doelling (L97?), the I'Iasuk Shale lrlember of the Mancos
Shale is a light gray to blue-gray marine sandy shale in the mine
vicinity. This unit is exposed at the mouth of Crandall Canyon and
in adjacent areas along Huntington Creek, The l',lasuk Shale Member
yields water locally to seeps and springs but does not serve as a
regionally important aquifer (Danielson et fll. , 1981).

The Star Point Sandstone is predominantly a light gray massive
sandstone with minor interbedded layers of shale and siltstone near
its base (Doelling, L972). In the vicinity of the mine, the Star
Point Sandstone is approximatel"y 300 f eet thick. The Star Point
serves as an important regional aquifer (DanieLson et fll. , 1981),
yielding water to several minor and some major springs where
f ractured and j ointed .

The Blackhawk Formation is the principal coal-bearing unit in the
region (Doe11ing, 1972). This formation consists of interbedded
layers of sandstone , s i Ltstone , shale , and coal , all of marine
or i gin . The Blackhawk i s approxirnately 7 00 f eet thick in the mine
area, with the principal coal seam (the Hiawatha seam) occurring
near the bottom of the formation. The formation yields water to
springs and coal mines when fractured. Where it is 1oca11y
interbedded with the Star Point Sandstone, the lower portion of the
Blackhawk Formation is considered an aquifer (Danielson et fll.,
1981) .

The Castlegate Sandstone overlies the Blackhawk Formation and
consists of tan to brown cliff-forming sandstones of fluvial
or igin. The sandstones are mass ive and medium- to coarse-grained .

In the area of the mine, the Castlegate yields r.rater 1oca11y to
seeps and springs but does not serve as an important regional
aquifer because it is commonly drained within short distances from
its recharge area due to deeply incised canyons (Danielson et &1. ,

1981).
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The Price River Formation consists predominantly of friabl-e
limey sandstone interbedded with pebbly conglomerates and shales.
It forms steep receding slopes and reaches a maximum thickness of
about 500 f eet in the mine area (Doelling, 197?.> . This f ormation
yields water locally to seeps and springs (Danielson et El. , 1981).
However, like the Castlegate Sandstone, deeply incised canyons in
the area prevent the Price River Formation from being an important
regional aquifer.

The uppermost formation that outcrops within the area adjacent
to the mine plan area is the North Horn Formation. This formation
cons i sts of interbedded limestones , sandstones , and shales
(Doel-1itrg, 1972) Due to high topographic presence, the North Horn
Fornation in the CIA serves prinarily as a recharge unit to
underlying fornations rather than as an inportant source of nater
itself.

Investigations by Danielson et a1 . (1981) indicated that nost,
if not all, ground water in the region is derived fron snownelt.
Recharge tends to be limited in areas underlain by the Price River
Fornation and older rocks (relative to recharge in areas underlain
by younger rocks) due to slope steepness and relative imperviousness
(both of which pronote lunoff rather than infiltration of snownelt).

Detailed potentiometric surface data are not available for the
CIA, however, the operator installed a ground water monitoring well
in March 1987. The welL was drilled using air rotary nethods to a
total depth of 375 feet and encountered the Star Point Sandstone
through the entire depth.

The driller indicated that the fornation was relatively
honogeneous except in the zone from 290 to 335 feet, where the
sandstone becane courser. It is from this zone that the well is
producing lrater, with water first being encountered at a depth of
about 315 feet, The etatic water Level approrinately one neek after
completion of the nell sras at a depth of 186,1 feet below ground
surface

Slug tests were performed on
hydraulic characteristics of the
analyzed using a method developed
Transmissivities were caLculated
per day assuming that the 45 foot

the completed well to determine
aquifer. The sJ.ug test data were
by Bouwer and Rice (1976).

to be approximately 4.5 square feet
producing zone accounts for the

entire thickness of the aquifer at the site of l,IW-l
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The operator has committed to aseess the piezonetric eurface of
the Starpoint aquifer $rith the development of Lease V-54762, Two
we1ls will be drilled within the nine before the end of the first
quarter of 1989, which will al1ow a three point problern to be
developed, Due to the steepness of the terrain and a ro11 within
the coal seam emplacenent of drilling eguipnent has been difficult.

Ground water inflow to the existing underground workings amounts
to approxinately 100 gallons per ninute. The inflow is currently
being used in the mining process. A nodification of the NPDES
permit has been obtained in the event that inflow exceeds the
requirenents for underground use and discharges fron the mine occur

The predoninant chemical constituents in most springs in the
region are calciun and bicarbonate (Danielson et aI ., 1981).
Diesolved solids concentrations generally range fron about 50 to 750
milligrans per 1iter. Regionally, the concentrations of najor
dissolved constituents in water fron individual geologic units is
highly variable, due to the conplex lithologic nature of the area
(Danielgon et a1 ., 1981-).

Over 50 percent of the seeps and springs discovered during the
June, 1985 inventory issued fron the Blackhawk Fornation, Eonever,
flolr rates at these points were norrnally minimal (less than one
ga11on per ninute), with seepage issuing predoninantly at the
interface between sandstone lenses above and less permeable shale
layers below, Most of these seeps and springs had dried up prior to
the October survey, Useage at these points of seepage is nininal ,
due to the 1ow flow rate and inaccessibility of the seeps.

The 1ow seepage rates rneasured in nost of the seeps and springs
issuing fron Blackhawk Forrnation are due to the l-ow hydraulic
conductivity of the formation in its unfractured state, Laboratory
permeability data provided by Lines (1985) from a core sanple
collected in Section 27,1. 17 S,, R, 6 E. (approxirnately 10 niles
south of the nine pernit area) indicate that sandstone units within
the Blackhawk Fornation h4ve an average horizontal hydraulic
conductivity of 1.3 X 10-z feet per {ay and an average vertical
hydrauJ.ic conductivity of 3.8 X 10 -J feet per day. Shales and
siltstones within the Blackhawk Formation ltere found to have oaxinun
horizonta! and vertical hydraulic conductivities of 1,0 X 10-/ and
1.2 x 10-o feet per day, respectively.

The relatively large hydraulic conductivity of the sandstonee of
the Blackhawk fornation compared with the siltstone and shales
indicates that the fine grained sedinents of the formation serve as
barriers to the downward novement of water. In sinple terms, as
lrater recharges the Blackhawk Forrnation (either through snowmelt,
rainfall, or subsurface seepage fron an adjacent forrnation), it is
perrnitted to percolate downward within the sandstone beds,
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Ilowever, upon reaching a less perrneable siltstone or shale 1ayer,
the water is forced to flow horizontally to the surface, issuing at
the interface between the two units '

Notable exceptions to the above generality concerning the
Blackhawk Formation occur at a few springs that issue fron fractured
sandstone within the fornation. E:.anPle I of this phenonenon were
found in the westeln portion of the survey area, where flolt rates of
up to 15 gallons per rninute were encountered during both the June
and October inventories. Travertine deposits are coruron at these
springs, suggesting that the recharge area for these springs is
dominated by linestone (probably the North Horn Formation on the
ridges to the north and west). The Blackhawk Fornation apparently
serves more as a conveyance body rather than a significant source of
lrater to these springs.

Several seeps and springs issue at the site fron colluvium
overlying sandstone of the Blackhawk Forrnat ion and the Castl-egate
Sandstone. These seeps nornally occur in drainage bottoms where
shallow subsurface water colLects at topographic lows. Nearly all
flows fron seeps of this type were insignificant in both June and
October, suggesting (together with the topographic position) that
these seeps are intermittent in nature'

Most seeps and springs issuing within the survey area from the
Castlegate and Star Point Sandstones flolt from bedding planes within
these iornations. FLows issuing in this manner were generally low
during the June inventory (1ess than one gallon per ninute) and
nonexistent during the 0ctobet inventory.

As noted, flow rates neasured during the october survey were
generally significantly less than those found during tle June
survey, In June, a total of 80 seePs or springs ltere found, 34 of
which, had sufficient flow to sample (the renaining 46 nere seeps
that could not be sampled). In October, 55 of the sources
originally discovered were dry. An additional 7 sources existed
onli as sleps, with only 18 of the original sources containing
sufficient flow to sample'

The results of the seep and spring inventory tend to support the
conclusion of Danielson et a1 . (1981) that ground water occurs in
nost geologic fornations at the site (a11 but the Masuk Shale Menber
of the Mancos Shale), but none of the units are saturated
everywhere. No continuous zones of saturation appear to be present
at the site, indicating that potentionetric gurface naps would be
difficult to prepare,
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Based on the conclusions of Danielson et
that ground water within the permit and
the main canyons (Crandall, Blind, and
Huntington Canyon to the valley bottom.

al . (1981), it
ad j acent areas

i s as sumed
flows toward
then alongHuntington) and

The data indicates that the specif ic conductance of water
issuing from springs in June generally increased with increasing
strat igraphi c depth . Thi s i s in agreement with f ind ings of
Danielson et a1 . ( 1981 ) . Springs issuing from the Price River
Forrnation typically had a specific conductance duqing the June
survey that-varied-from 150-to 450 umhos/cn at 25oC wtrite those
issuitrg from the Blackhawk Formation and Star Point Sandstone had a
specific conductance varying from 500 to 1000 umhos/cm at 25oC.
this increase in specific conductance is indicative of leaching of
minerals by the ground water as it f1.ows through increasittg
distances of bedrock to the lower stratigraphic positions.

The pH of water issuing from springs in the survey area showed
no trends within or between formations. Values varied from 6.80 to
8.57, averaging 1.74. Hence, spring water in the study area is
slightly alkaline.

fn those springs with suf f icient water to sample, pH generalJ-y
increased slightly between June and October. Increases normally
amounted to 0.1 to 0.5 pH unit. Specific conductance showed no
consistent pattern between the June and October data, with
approximately as many increases as decreases between June and
Octobe r .

fnflow to the
approximately 100
primarily in gob
Currently, water
mining process.

the Utah Division of Water
r'rater rights, indicated on
Service for stock water ing
usage of these rights are

B, Surface Water

existing underground workings amounts to
gallons per minute . Thes e inf l-ows or i ginate

sections near the working face of the mine.
encountered in the mine is used underground in the

A list of surface water rights was obtained from the files of
Rights in September L987. All surface
Figure 3, are held by the U. S. Forest
purposes. Although the rights exist,

apparently cuxtailed

Crandall Canyon is an east-flowing tributary of Huntington
Creek, one of the major tributaries of the San Rafael River.
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Huntington Cieek had annual flows near Huntington ranging fron
25,000-to 150,000 acre-feet during the'period of October 1931
through Septernber 1973, averaging 65,000 acre-feet per year (Waddell
et a1 ., 1981). Variations in the annual flow of Euntington Creek
near Eunt ington are portrayed graphically in Figure 4.

Approximately 50 to 70 percent of streanflow in the mountain
streans of the region occurs during May through July (Waddel1 et
a1 ,, 1981), Streanflow during this late spring/early sunmer period
is the result of snosrmelt runoff, Such seasonal variations are
conrnon for streams in the area (ttaddell et a1 ., 1981),

The quality of hrater in Euntington Creek and other sinilar
otrearns in the area varies significantly with distance downstrean.
Waddell et al . (1981) found that concentrations of dissolved solids
varied fron 125 to 375 nilligrans per liter in reaches above najor
diversions to 1600 to 4025 milligrams per liter in reaches below
najor irrigation diversions and population centers. The najor ions
at the upper sites were found to be calciun, nagnesium, and
bicarbonate, whereas sodiun and sulfate became more dominant at the
lower sites. They attributed these changes to (1) diversion of
water containing low dissolved solids concentrations, (2) subseguent
irrigation and return drainage fron moderate to highly saline soi1s,
(3) Eround water seepage, and (4) inflow of sewage and pollutants
f ron population centers.

Average annual sedinent yields within the Euntington Creek
drainage basin range fron approrinately 0.1 acre-feet per square
mile in the headwaters area to about 3,0 acre-feet per sguare nile
near the confluence with the San Rafael River (lJaddell et al .,
1981). Increases in sediment yieJ.d with increasing distance
downstrean is generally the result of increasing arnount s of shale
and sandstone in the downstream direction (lladdell et al ., 1981).

The U. S. Geological Survey established a gaging station at the
nouth of Crandall Creek in 1978. Flow data collected at the gaging
station are not complete for the winter in nost years, due
presulnably to data acguisition probJ-ens. Eortever, the linited data
indicate that most of the flow of Crandall Creek occurs in the
period of May through July, in keeping with the conclusions of
I.laddell et al , (1981). Assuming an average of 30 acre-feet Per
nonth for the period of nissing lecord, the average annual flow for
the six year period of data was 2740 acre-feet.
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Surface water guality data collected fron Crandall Creek by
Genwal for the Tract 1 Lease fron 1985 indicate that the doninant
ions in Crandall Creek are calciun and bicarbonate. Total dissolved
solids concentrations in the stream have varied fron 180 to 286
nilligrans per liter, with lower concentrations normally occurring
during the high flow season. Total suspended solids concentrations
in Crandall Creek have varied during the period of record fron 0.5
to 208.0 nilligrams per 1iter. As expected, the highest suspended
solids concentrations generally occur during periods of highest f lolt.

VI . Potential Hydrologic Inpacts

A. Ground Water

Dewatering and eubsidence related to nining have the
greatest potential for inpacting ground nater resources in the CIA.

Dewate r i ug

Inflow into the existing underground workings amounts
to approximately 100 gallon per minute. These inf lor^rs
originate primarily in gob sections near the working face
of the mine. Currently, water encountered in the mine is
used underground in the mining process. Continued
intercept ion of mine inf lornr may potent ially dewater certain
localized aquifers not only during the first five year
permit term but also throughout the life-of-mine as the
workings are further developed.

Subsidence

Subsidence impacts are largely reLated to extension
and expansion of the existing fracture system and upward
propagation of new fractures. Potential area of impacts is
shown on Figure 5. Inasmuch as vertical and Lateral
migration of water appears to be largely controlled by
fracture conduits, readjustment or realignment in the
conduit system may potentially produce changes in the
configuration of ground-water f1ow. Potential changes
include increased flow rates along fractures that have
"opened" and diverting flow along new fractures or
permeable l ithologies . Subsurface f low d iver s ions may
cause the depJ-etion of water in certain localized aquifers,
whereas increased flow rates along fractures would reduce
ground-water residence time and potentially improve water
qual i ty
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t Therefore, nining may dewater certain localized aquifers
and affect flow rates along existing or new subsidence related
fractures. Eor,rever, these impacts will be localized near the mine
pernit area. No other ground water disturbances exist within the
CIA and cumulative hydrologic impacts are not expected,

B. Surface water

The rnain concern in terns of impact to surface $rater is
water quality deterioration downstream from the ninesite, prinarily
in the forn of suspended sedinents. TypicalJ.y the suspended
sedinent concentration in Crandall Canyon Creek since 1983 varied
fron approxiraateJ.y 205 nglL to 0.5 ng/1. The 1ow suspended sedinent
vaLues are associated with natural clinatic and geologic processes
although a proportion nay be attributed to surface disturbances from
roads and the nine pad area. Sediment controls do exist for the
disturbed surface areas. Therefore, the inpact associated with
nining in Crandall Canyon is ninimized by surface controls (i.e,,
sedinent pond, diversions, etc.). No other surface disturbances due
to nining occur within the CIA and therefore cunuLative hydrologic
inpacts are not expected.

The operational design proposed for the Crandall Canyon Mine is
erein determined to be consistent with preventing damage to the
hydrologic balance outside the nine plan area.

0689R
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STIPULATIONS

Genwal Coal Company, Tnc .

C randal l Canyon ltline
New Lease

ACT/015103?.
Emery County, Utah

March 7 , 1989

Stipulations Ut{C 817.-48 -(1-2) --JSIr

1. Within 30 days of permit approval the operator must submit
to the Division a commitment to sample and anaLyze any
underground development materials temporarily stored at the
surface immediately after the material is first exposed to
the mine site and to treat or otherwise bury any identified
acid- or toxic-forming materials within the required time
f rame.

Within 30 days of permit approval the operator must submit
to the Division a commitment to monitor the roof, floor,
midseam, and materials disposed of underground for its
potential acid- or toxic-forrning characteristic as defined
in Table 6 of the Divisionfs "Guidelines for the Management
of Topsoil and 0verburden". This analysis must be
accomplished once a year or more if the general location of
the mining operation changes or a change in the
physio-chemical quality of the floor or roof is encountered.

The applicant will be
surveys of areas where

required to conduct quarterly visual
mining has taken place beneath and

1.

adjacent to escarpments
Canyon for a period of

facing or visible from Huntington
two years following developmental

mining and aga in af te r r ecove ry mining ,

These inspections shal1 be recorded and submitted to the
Regulartory Authority on a quarterly basis, no more than 30
days f ollowing the survey.
The applicant will also be required to commit to notifying
the Regulatory Authority within a period of 30 days if any
subsidence or escarpment failure occurs on the permit area.



TECENICAL ANALYSTS

Genwal Coal Conpany, Inc,
Crandall Canyon Mine

Ne!,r Leas e
ACr l015l032

Enery County, Utah

March 7, 1989

IIMC 817.41 Eydrologic Balance - DWD

Existing Envi ronnent and ABplicant's Proposal

No material damage or diminution of value of foreseeable use of
lands is expected to-occur. The applicant plans to nininize changes
to the prevailing hydrologic balance. The.applicant describes the
methodologies to be used to analyze and naintain the ground water
conditions at and adjacent to the ninesite in Chapters 3,7 and LZ
of the Mining and Reclamation Plan (MRP).

ComDl iance

The applicant conplies with this section.

st ipulat ions

None

The operator states in section 3.3.9 of the-Mining and
Reclamation Plan (MRP) that underground processing waste, coal
processing waste and all potential acid- or toxic-forrning materials
Eenerated by the nining operation will be returned to the
underground workings for final disposal . The underground
development waste may be brought to the surface and ternporarily
stored adjacent to the coal Pife'

Section 6-2 includes the results of Acid-Base Accountability and
a laboratory report characterizing the toxi c-forning 

- 
nature of the

mate!ial . Sixty percent of the sanples represented indicate a
potential acid-loiming nature. -Two samples had a.pE.of 3'95,-w!'ile
lnother had a. pE ot 7,4. Selenium, boron, electrical conductivity
and SAR were all below the linits of concern'

I,Iate_qia1s --J-SL
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Conpl i anc e

The applicantrs proposal does not adequately address the
reguirenents of this section, The plan faile to conrnit to treat or
otherwise bury any identified potential acid- or toxic-forning
material within the required tine frame and does not include an
adeguate data base for an acid- or toxic-forning potential
deternination for the New Lease Area.

Any underground development naste brought to the surface for
tenporary storage nust be innediately sanpled and analyzed for the
paraneters defined in Table 6 of the Division's "Guidelines for the
llanagenent of Topsoil and Overburden". If the material is found to
be potentially acid- or toxic-forming it nust be disposed of or
treated within 30 days after the material is first exposed at the
nine site.

The limited baseline data for the previously permitted area
indicates that a possible acid-forning material exists. Several
acid base potentials exceed the limitations for a potential
acid-forrning naterial , several do not. The acid base potentials run
fron -13.07 to 164 tons CaC0j per 1000 tons naterial . The pE ranges
fron 3.9 to 7.6. There are io representative samples of roof, floor
or midseam for the Nen Lease Area to determine the variability of
any acid- or toxic-forming uraterials. The operator has connitted in
item 3-8 that monitoring of the mine water discharge into Crandall
Creek will be in accordance with the approved NPDnS permit.

Stioulations IIMC 817.48 -(1-2) - JSL

Within 30 days of permit approval the operator must submit
to the Division a commitment to sample and analyze any
underground development materials temporarily stored at the
surface immediately after the material is first exposed to
the mine site and to treat or otherwise bury any identified
acid- or toxic-forming materials within the required time
f rame .

Within 30 days of permit approval the operator must submit
to the Division a commitment to monitos the roof, floor,
midseam, and materials disposed of underground for its
potential acid- of, toxic-forming characteristic as defined
in Table 6 of the Division's "Guidelines for the I'Ianagement
of Topsoil and Overburden". This anaLysis must be
accomplished once a year or more if the general location of
the mining operation changes or a change in the
physio-chemical quality of the fl-oor or roof is encountered,

IIMC 817.52 Eydrologic Balance: Surface and Ground Water Monitoring
- RPS/DD

Existing Envi ronnent and ABplicantts Proposal

1.

2.
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Ground lrlater

The geologic characteristics in the vicinity of the mine area
are described in Chapters 6 and 7,

Ground water hydrology is addressed in Chapter 7. The applicant
conducted seep and spring surveys during
Spr ing locat ions and monitor ing s ites ar e
and 7-3. Table 7-L provides the baseline
surveys.

June and October of 1985.
i llustrated on Figures 7 -2.
data obtained from 1985

In llarch of 1987 the applicant developed a ground water
monitoring well (Mt.I-l, see Figure 7-4 for Location). The well
monitors the water level in the Star Point Sandstone at a l-evel
approximately 186 feet below the surface. During the first quarter
of 1989 the operator r^rill construct two wells (l,It-I-z and UI,^I-3, see
Figure 7-4) in the mine, which will be used to monitor the leveLs
and qual-ity of the Star Point Sandstone.

Water J-eve1 measurements and water quality sampLes wiLl be
a quarterly basis following completion.

be anal-yzed accord ing to the li st
collected from the wells on
Water quality samples will
provided in Table 7-4.

Surface 1^Iat_er

The proposed new lease area is prinarily located in the Crandall
Canyon drainage basin and to a linited extent in an unnamed
tributary to Huntington Creek. The lease area is cornprised of
surface lands that are prinarily located in headwater areas
(elevation approxinateLy 9200 ft.) with no perennial or internittent
st!eans existing. Some very insignificant, ni1d1y developed
epheneral drainages occur on the lease area, These areas are
located in a relatively renote and inaccessible area, The applicant
proposes no additional surface water nonitoring sites for this area.

The appLicant is in compliance with this regulation.

None.

UMC 817.53 Transfer of tJells - DI,'ID

Existine Envi ronment and ABPlicantts Proposal

The applicant has addtessed this issue in Volune 1, Chapter 3,
pages 3-29 and 3-30 (submittal dated 2-10-88) in the MRP.

No transfer of we11s will occur. The applicant intends to seal
all wells at cessation of nining operations, Plans incorporating
permanent sealing nethods will be subnitted to the Regulatory
Authority at that tine, The plans will include approved sealing
methods,
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Comgl ianc e

The information submitted by the applicant is sufficient to
address this section.

SLigulat i on

None,

UI'IC 817,59 Coal-Becovery - JRII

Existing Elrvi ronment and Applicant' s Proposal

Genwal proposes to add fecleral lease U-54762 to
area. This lease plus the currently approved lease
listed bel-ow:

LEASE

sL-0 62648
u-5 47 62

TOTAL

155.2
2.56 .5

ADDITIONAL

the permit
areas afe as

CURRENT

155 .2
0

0
256 .5

TOTAL ACREAGE

Locations
ident if i ed in
lands to the
potent iaI for
future.

4LL.7 256 .5 ls5 ,2

for the leases and lease modifications can be
the plan on Plate 2-L. Interests in contiguous

permit area are shown on Plate 2-Z and indicate a
a proposed lease modification with the BLM in the

Development and production from these new and existing
leases will be from the existing adjacent facilities. No new
surface disturbance or additional surface facilities r^ri11 be
required in conjunction with the util-ization of the proposed
new 1ease.

Flining methodology f or the new area i s s imi lar to that of
the existing permit for Genwal . t{ining will be conventional
room and pi1lar methods with utilization of continuous miners.
No 1ongwal1 mining is anticipated for the project.

01d workings within the
3-9. The portals and parts
rehabilitated by Genwal and
activities.

permit area are found on Plate
of the abandoned workings have been
are part of the current mining

Genr"ral indicates that there is approximately 2.5 million
tons in place in the new Lease with approximately 1.5 mil-lion
tons recoverabl-e. Estimates for recoverable tonnage are based
on mining of coal to a minimum of five feet in thickness and a
maximum of nine feet in thickness. Genwal considers that coal
thicknesses l-ess than five feet are not economic due to
constraints of their existing equipment and current market
cond itions for coal .
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The lower Blackhawk formation of the Wasatch Plateau is
known to contain two mineable seams. The operator has
concluded that only the lower seam is mineable in the Tract 1

area, Future drilling of the new lease area may determine that
the upper seam is mineable and the operator will revise plans
for the development of that seam if and when economic and
geologic conditions warrant, The BLt{ has concurred with Genwal
in a 1985 approval to conmence pillaring of the lower
(Hiawatha) seam in the Tract 1 area, since the upper (Blind
Canyon) seam was not considered mineable.

The operator has submitted for approval and/or has received
approval for roof control, ventilation and mining sequence
plans f r om the BLI'I and I'ISHA .

Projected mining advance (sequence and timing of minitg
operations) is shown on Plate 3-3. Annual production is based
on 360,000 tons per year. At this rate, the life of the mine
based on the currently proposed lease areas is approximately
five years. However, the operator intends on increasing the
J*ease area and life of the mine as the opportuuity and economic
cond it ions allow .

Compliance

This section of the regulations is considered to be
The operator has detailed

mining operation for the
extent of mining throughout

New lease information has been incl-uded and incorporated
into the I'IRP.

None

UHC 817.71 DisJgeal of Exc_esS_..Spoi1 and Underground Development
Wast,e: General Requirements - JEH.

Exi st ing Envi ronment.. and Appl i cant '.s Pr oposal

The Crandall Canyon I'{ine produces a run of mine coal
product for final sale. Other than sizing and crushing of the
coal product , no coal proces s ing i s ant i c ipated for the
facil-ities, Waste generated as a result of mining incl-udes
roof rock which is disposed of underground along the pillar
lines prior to second mining or in locations where no second
mining activiLy is proposed. The operator further maintains
that disposal of this waste material will be in accordance with
I'ISIIA regulations.

complete and technical-ly adequate.
the timing and the sequence of the
permit term and has indicated the
the projected life of the mine.
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Underground development r,raste , coaL proces s ing waste ,

sediment pond sludge and all potentially acid- or toxic-forming
materials will be returned to underground.workings. The
underground waste that is brought to the surface or developed
on the surface will be tempof,arily stored on the surface at the
west end of the coal stockpile area. Permanent disposal of
these material-s will be underground in accordance with I'ISHA
regulat ions .

Compliance

All facilities regarding the storage, treatment and
d i sposal of exces s spoi J.s and mine development waste have been
approved within the existing permit. No new surface faciLities
are proposed within the new coal lease area.

The addition of the new lease ar ea wi 11 not s i gni f i cantJ-y
facilities and theiralter the current mining surface

operation. No additional waste
for the storage and disposal of
in the plan.

materials or increased capacity
waste material is anticipated

The applicant complies with this section.

Stipulations

None.

UI'I_C_81-7 .97 P_ro--te_c-ti_qn--of -E.i-s-h,--Wi.-Ldlife. an-d*Rel-ated
Envir"onmental ResOur.ces - LK

Exi st ing Cond it i ons and Appl i cant ' s Proposal

General- wi ld1if e inf ormat ion and plans submitted and
included in the approved I'IRP (Chapter 10 and Section 3.4.6) for
the Crandall Canyon Mine contains information directly related
to the ner^r lease area and is appropriate and adequate for the
permitting decision. Impacts to wiLdLife due to mining of the
new lease could result from impacts reLated to subsidence upon
s eeps and spr ings and a hi stor i c eagle nest . The subs idence
control and mitigation plan (Section L2.4.3) contains detailed
information for avoiding impacts or mitigation of any impacts
to these resources.

Co$pliance

Any significant impact
mitigated by placement of
seep or spring. Section 3
impact as a 507" reduction
mitigation plan.

to seeps and springs will be
guzzlers in the area of the impacted
,4.6.? identifies a significant
in florp and provides details of the
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Proposed plans to protect the eagle nest from subsidence
related impacts include leaving barrier pi11ars. l^Ihi1e Genwal
would like to pull pillars in the area, monitoring of the nest
will occur prior to pillaring the area directly affecting the
nest. Based on the status and condition of the nest, a
determination will be made in conjunctiorr with the BLH, Utah
Division of Wildlife Resources and the Division of any
mitigation that may be necessary,

These pJ-ans are in compl-iance with the requirements of IIMC
817 .97 .

Stipulations-

None.

IIMC 817.121-,126 Subs-idence Control . D-Id-D-

Existing. Environment and Applicant' s Proposal

The applicant presents an updated subsidence control plan
in Section L2.4.2. of the MRP (page 12-8). The new subsidence
monitoring plan submitted November 11, 1988 will supercede the
U. S . Forest Servicers photogrametric study but use the same
control stat ions . Informat ion collected f rom the U. S . Forest
Servicets survey will be used for a baseline reference to the
new plan. Every fifth year a color infrared survey wiLl be
conducted to monitor vegetation variation (page L7-13).

A survey was conducted for structures and renewable
resources. Although no structures exist, renewable resources
do exist as grazing and ground water souf,ces. A study by
Earthfax Eng ineer ing , Inc . ( 1985 ) ident if i es B0 spr ings and
seeps, none used for human consumption, in the canyons and
vicinity of the permit area, Figures 7 -?. and 7-3 . Sixteen of
the springs exist on the permit area and flow less than one
gallon per minute (Tabl-e 7 *L> .

Mining will be conducted as room and pillar development and
extraction in the Hiawatha seam. The sequence of mining and
piI1ar extraction has been illustrated on Plate 3-3.

ftems L?-L to L2.-5 in Chapter L?. depict geotechnical
informat ion to i llustrate magnitude and d i str ibut ion of
subsidence, rnrhich is expected to be a maximum of 70'L or 3.9
feet of the coal seam (page L2-11),

The applicant has consulted with the Bureau of Land
I{anagement (BL},I) and the Hine Saf ty and Health Admini stration
(MSHA) in regards to maximizing roof control and coal recovery
relative to sizing barrier and support pill-ars. A copy of the
recovery and roof control plan is in Volume 1, Chapter 3, Item
3-1 .
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Compl i agc e

Except as stated in the following comment the applicant has
complied with the requirements of this regulation.

The U.S. Forest Service determined that mining induced
slope/escarpment fail-ures in Huntington Canyon would not be
acceptable due to the sensitive nature of resource values and
managment objectives for the area.

In a letter dated February 9, 1989 the U.S. Forest Service
consented, under close monitoring, to allowing recovery mining
beneath the escarpment/slope r+hich involves less than 500 feet
of overburden (up to 200 feet of the coal outcrop). These
conclusions were based on available data, methodologies and
observations presented in the BLM's Resource Recovery and
Protection P1an. Adjacent mining operations with similar
characteristics were also examined to ensure that no escarpment
failure has occured,

Stipulatipn III{C 817,121-.126 -(1)-. DWD

1. The applicant will- be required to conduct quarterly
visual surveys of areas where mining has taken place
beneath and adjacent to escarpments facing or visible
from Huntington Canyon for a period of two years
f o1lor^ring 9*y.1opmental mining and again af te r
r e cove ry m1n 1ng .

These inspections shall be recorded and submitted to
the Regulartory Authority on a quarterly basis, no
mor e than 3 0 days f ollotring the su rvey .

The applicant wiLl also be required to commit to
notifying the Regulatory Authority within a period of
30 days if any subsidence or escarpment failure occurs
on the permit area.

BT8 9 | l-37,



LETTERS OF CONCURRENCE

Genwal Coal Company, Inc ,

Crandall Canyon Mine
New Lease

ACrl0L5l032
Emery County, Utah

I'Iarch 7 , 1989
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599 West Price Biver Dr.
Price, Utah 8450f
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United States
Department of
Agriculture

Fores t
Service

Manti-LaSal
National Forest

Reply to: 2820

Date: February 9, 1989

Lowell Braxton
State of Utah Natural Resources
Division of 0i1, Gas and Mining
355 West North TemPIe

3 Triad Center, Suite 350
salr Lake city, utah 84r80-rzo3

ffiqgTTffiffi'||l:|dNllul f LlJ I

DiI,isltjf{ 0F
SIL, GAS & iliINIFIG

RE: Five-Year Pernit Renewal and New Lease Bespogse, Geqwal CoaI Com

ACT/015/032, EmerY CountY ' UJah

Dear Lowell:

We have reviewed the Bureau of Land Managenent I s l"etter to your office, dated
j;;;ry 27, lg9g, which iliscusses their evaluation of the Resource Recovery and
proteciion plan (nZpZ) and escarpment protection. The evaLuation was in
response to revlew of the Five-Year Per:nit/New Lease Application and

deficiencies itlentified by the Forest Service anct the Utah Division of 0i1' cas

and Mining.

Ttre Forest service deterElneal that nining induced sJ-ope/escarpnent failures in
irmtittetott Canyon would not be acceptable tlue to the sensitive nature of
resou""e values and rnanagenent obiectives for the area. Ttre Huntington Canyon

corridor is a hlgh use access route (state Highway 31) and recreation area.
Huntington creek is an inportant, high quality fishery. The visual quality
objectlve for the canyon area which can be viewetl fron State Highway lf is
pa"tf"f Retention. This neans that the area rdill be nanagetl to provide natural
appearing scenery in the foregrountl and niddlegrouncl as viewed fron the canyon

U"ito, uta slopel. Any excepiion to Special CoaI Lease Stipulation #11' which

requires that nining bi conducted in such a nanner as to prevent surface
sudsidence that would cause escarpnent failure and landslicles, will not be

considered for this Lease.

In their letter, the Bureau stated that escarpnent/sloPe failure should not be

induced by Dj.ning as approvecl in the R2P2. They useti rock nechanics theory and

analytlcai. estinations supported by the U.S. Bureau of Mines published report
entliled "stability or uountai.n Slopes Undercut by coal Mines, -March 

1t81" to
calculate that the 200' barrier pillar would provide a safety factor of 1.!
against slope failure. In addition to the calculations, the Bureau used

"ipi"i""f 
d"t. b"r"d on field observations ancl aerial photographs to verify that

sirnitar nlning 6perations in the area have extractedl pillars under sinilar



slopes and have not caused escarpment/slope failures. We agree that based on
present available empirical data and theoretical methods presented in the
Bureau's determination, the probability of inducing escarpment/slope failure in
Huntington Canyon is lot+.

The uncertainties which become obvious, however, involve the accuracy of
theoretical calculations considering the complexities of evaluating
nonhomogeneous rock naterj.als, the lack of data regarding the extent to which
subsidence has progressed in the mines used for comparison, and the possible
north-west trending fault on the eastern portion of the lease,

In their letter, the Bureau recommended close subsidence and cliff monitoring,
which would include installation of EDM prisms on the slope. In addition to
monitori.g, they stated that if signs of failure appear during pillar
extraction, operations in the remaining areas under the escarpment could be
limited to first mining. After discussing the approved RZP? with the Bureau, w€

do not feel that installation of the prisms would provide the necessary warning
that escarpment/slope failure will occur prior to an actual failure. Frequent,
inspections of the area during recovery mining and Genwa1 CoaI Company's
photogrammetric subsidence monitoring plan should, however, provide adequate
detection of failures.

Considering the above information, w€ consent to second nining in the area under
the escarpment/sIope which involves less than 500 feet of overburden (up to 200
feet of the coal outcrop) as approved in the RZPZ and proposed in the Mining and
Reclamation Plan. Our consent is, however, conditional upon the provisions that
the escarpnent areas will be inspected frequent,ly during and after recovery
nining and that recovery rnining wiII be discontinued in areas with less than 500
feet of overburden, in the event that mining induced failures occur.

If you have any questions, please contact the Forest Supervisor's 0ffice in
Price, Utah.

Sincerely,

l*tL
for
GEORGE A. MORRIS
Forest Supervisor
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United States Department of the Interior ill|iru,
BU REAU OF LAND MANAGEM ENT

Itloab Di stri ct
San Rafael Resource Area

900 North 700 East
Price, Utah 84501

sL-062648
(u-067 )

JAN 2 7 FBg

Susan C. Linner, Permit SuPervisor
State of Utah
Divi sion of 0i l, Gas and ltlini ng

355 t*Jest North TemPle
3 Triad Center, Suite 350

Salt Lake CitY, Utah B4lB0-'I203

Dear Ms. Linner:

ntv$tsit 0F
0iL, SA$ & Fdfuit{G

l,le have receiveci and reviewed the "Five-Year Permit Renewal and New Lease

Response, Genwal Coal co*pinv, ACT/015/032," dated December 12, l98B' This

package involves ,*rponr*l ti-reviews and deficiencies from the Forest service

and your agency. He have n0 comments on items regarding.reclamation and

post-mi ni ng l airo use, ui-$'* p**i t area i s enti rety t nii de the Manti -Lasal

National Forest. The package does.contain amendments to the initial resource

recovery and protection^;i;; toiil) for the new Federal coal lease u-54762'

The BLIrI had determi ned thai the RZPZ submi tted on February I I , 1988, met the

requirements of 43 cFR i48i.iiu) on June 17, lgs8- since that time, the

Forest service and your-ug*n.y haue expressed concern for escarpment failure
along Huntington and cranilat'l- cany-ons induced by mining subsirience- A

subsidence evaruation b;';;L; ;il?i iuuruv, staif Report,.October l9B8)

contends that development of mine u,lort*.ingi under 1ow overburden creates the

potential f;r subsiubnce-inauced fracturEs extending l,?.gr near the surface

which could cause a stope iullure ano reduce the stanility of the escarprnents'

The purpose of this comespondence is to provide the BLM's determination as to

whether the R2p2 providei ior the proturtion of escarpments as required by the

lease terms,"ina ltir1 safely achieves maximum economic recovery'

Genwal p-lans to room-and-pi I I ar, mi ne I ease u-54762. Ivlai n entri es woul d extend

east off existing workings in the present permit area' Room-and-pillar panels

would then be driven norlr' across th;-io*nit'tip ]ine into section 32' The

panels vloulo-n. six entrie, on 80x80-foot cenlers, with north-south barrier



2

pillars of 80 feet between panels. Genwal plans to second mine panet pillars
on retreat. Previous pillar nining by Genvral in their original permit area
averaged between 50 and 80 percent extraction of the 60x60-foot pil'lars.
tvlining is planned to extend to t'rithin 50 feet of property boundaries and 200
feet from outcrops. 0verburden on the property runs fron 0 at the outcrop to.l,500 feet in the northwest corner of the new lease.

The tsLl'i has concluded that Genlal's proposed RZPZ has sufff cient outcrop coal
barrier pi I'l ars desi gned to el iminate the potential for sl ope fai lure. Our
conclusion is supported by the U. S. Bureau of Mines published report entitled
"stability of lvlountain S'lopes Undercu-u by Coal t4ines, iviarch 

.l983" 
which uses

rock mechanic theory and analytical estimations to help in predicting s'lope
fai lure. Using the geologic conditions at Genlal and applying the methodology
of this report, ure have calculated that an outcrop barrier pillar of 200 feet
in width would provicie a safety factor of 1.5 against slope failure,

The BLM bel i eves s'lope fai I ure wi I I not occur. However, the cl assical
subsidence theory indicates that some subsidence will occur. The amount of
subsidence can be expressed as a function of the width of mine opening, depth
of overburden, and thickness of seam extracted. In Genwal's case, subsidence
could be expected to occur under 500 feet or less of overburden. The rnaximum
amount of subsidence should be a percentage of the seam thickness. Genwal
calculated a maximum subsidence of about three feet of the six feet of coal
extracted under 500 feet overburden. bJe bejieve that with no slope failure
due to the outcrop bamier pillar, subsidence above mine workings will appear
oniy as ground 'lowering. Surface degradation from subsidence should not
occur. 0bservations at the mine tend to support this conclusion. Genwal

mined the ?nd and 3rd South panels off lst tlest in '|984 and 
.|985, Both these

panel s were room-and-pi l lar mined, with the pi1'lars pul led on retreat. The

south limits of the panels mined within 250 feet of the outcrop in Crandall
Canyon and to within 300 feet of overburden. Visual observations front BLM and
Forest Service personnel and aerial photos taken before and after mining have
not detected any slope failure, slumping, or surface cracks above the mined
areas, The BLM believes the analysis of potential slope failure is va1id and

that Genwal should be allowed to second mine up to 200 feet from the outcrop'

Likewise, the Burcau has concluded that the proposed RZPZ will not cause
escarpment failure. This conclusion is based on some observed_geg1ogic
features and case histories of mines in the area with like geologic
conditions. prediction of cliff failures due to mining-induced subsidence
under second mining room-and-pillar areas using cJassical stress strain
failure modes is extremely difficult due to the nonhomogeneous relationships
of rock strata. Classical rock mechanics and subsidence theory is hard to
apply to escarpments due to the unknown competency of the strata rock near the
ciifr. However, we do have some relevant case histories of mines in the
vicinity, with itfe mining anci geolog'ic conditions that can give us a firnt
justification in our recommendations to the mining plan.
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W lEF STATE OF UTAH
EPdE NATURAL RESOURCES

^Vg wildlife Resources

U
1596 West North Temple . Solt Loke City, UT 84116-3154 . 801-533-9333

January 31, 1989

Dr. D'i anne R. Ni e1 son, Di rector
Utah Di vi s i on of 0i l , Gas & l'li ni ng
355 hlest North Temp'l e
3 Trjad Center, Su'ite 350
Sa'i t Lake U'i iy, UT 84i80 - I203

Attention: Susan Linner

Ref: Genwal Coal Company/s Crandall Canyon Hine

Dear Di anne:

The Djvision has evaluated Genwal Coal Company's responses (12-27-BB and
I - 23 -Bg ) to a rev i ew for the 5 -year l'{i ne and Recl amat j on Pl an (l'lRP) renenal at
their Crandall Canyon Mine. They have adequately responded to our concerns.

Thank you for an opportun'ity to review and provide comment.

Si ncerely,

Normon H. Bongerter, Governor
Dee C. Honsen. Executive Director

Williom H, Geer. Division Director

ALa ef 5 cr3\ t*4

<-L g, f-rruq

#ffi
.. irii,'t:iiji; 1;;:
{jil, tifii & irxtf,iii.J0

r0van
Di rector
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In Reply Rcfcr To
(FhIt)

HflJfiTilI

1g8g t.;f
Di ane Niel son, Di rector
Djvjsjon of 0i1, Gas, and Mining
355 f.Jest North Temple
3 Triad Center, Suite 350
Salt Lake City, Utah 84180

Re: Gen',val Coal Company, Ci andal I Canyon 14

Dear Ms. Ni el son:

Mine plan update

l^Je have examined the information provjded by your correspondence of January 3
and January 31, 1989. Based upon the plan described, t^r€ beljeve that it
provjdes adeguate protection for the eagle nest located on the mine plan area.

One point of information Fish and l,lildlife Service biologists observed
nestjng hlilliamson Sapsuckers in the Crandall Canyon area riparian habitat
prior to the development of the mine.

Also, the plan indicates that if the eagle nest subsequently comes under threat
from subsidence that a m'it'igation plan would be developed by the D'ivisions of
l^ljldlife Resources and 0il, Gas and Mining. Keep in mind that n0 actjon can be
approved that would result jn loss of the nest without the issuance of dn
approprjate perm'it by the Fish and tllildlife Service. In addjtjon, if the nest
becomes "act'ive" (occupied by adults, presence of eggs, oF presence of young)
no act'ivities should be approved that might result in a "taking action" during
that period of time.

tJe thank you for the opportuni'ty of participating in your permitting actions
for this mine and if t^le can be of further ass'i stance contact Clark D. Johnson
at 5e4-5619.

S.incere'ly,

F.t.*rlr*
Robert G. Ruesink
State Supervj sor

cc S.L^*tI nms=-j
United States Department of the.In-t€iior ' ffifil|:

FISH AND WII,DLIFE SERVICE
FISH AND WILDLIFE ENHANCEMENT

UTAH STATE OFFICE
2078 ADMINISTRATION BUILDING

1745 WEST 1700 SOU'fH
SALT LAKE CITY, UTAH 841M-5110

February 28, 19Bg

ACT/0i5/03
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State cf lJtah
Division of State History
(Utan State Historical Society)

Department of Community and Economic Development

300 ffio Grande

HESEIVES EY
Moniicelic R.O.

DEC $ 1$88
Norman H. Bangerrcr

Ooncrnor

MaxJ. Evans
Direcor

salr Lake cily, Ulah 84101 -1 182

80t -533-5755

t4r. Les !'li kl e

Manti-LaSal National Forest
t"lonti ce I 1o , Utah 84535

Rt: Genwal Coal Company's Crandall
( uT88l I 02-020)

Novernber 28, 1988

Canyon Mine (Lease U-54 bon-C-ounty
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In Reply Please Refer To Case No. J885

Dear Mr. tdikle:

The staff of the Utah State Historic Preservation 0ffice has rece-ived the
above referenced report, l,'le understand that the survey of approx'imately 10%

of the coal lease area did not Jocate any cuJtural resources. The areas
surveyed were level areas and potential rock art locations, or those areas
likely to contain prehistoric resources. hle concur with your recommendation
that there w'ill probably be no cultural resources Jocated in the proposed coal
lease area. The Forest Service can use this information in making any further
recommendations on the Proiect.

The above is provided on request as outJined by 36 CFR 800 or Utah Code,
Title 63-.18-37. The Utah SHP0 makes no regulatory requirement in this
matter, If you have questions or need additional assistance, please contact
me at (801) 533-7039, or 533-6017.

Sincere'ly,

Diana Christensen
Regulation Assistance Coordinator

DC: J885/6429V FS/NP

Board of State History; thomes G, Alexander, Chairman

Phillip A. Bulten r Etlen G. Callister r J' Eldon Dorman r Hug'h C. Garner

ffirffTHru
. ri...,i.,;-

.iA,$ s ,'Jii+,,J{i

e Dean L May, Vtce Chairman r Douglas D. Alder

r Dan E.dones r leonard J, Arrington I AmY Allen Price r Sunny Redd
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